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RELEASE LINER FOR PRESSURE SENSITIVE ADHESIVES 



Fidd of the Invention 
This inventicMi relates to a release liner for pressure sen^tive 
5 adhesive aitides. 



Backgroand of the Invention 
Currently, many pressure-sensitive adhesive tapes and other 
pressure-senattve adhesiv&^ated articles have a release lin^ applied to the 

10 adhe^ve during or following manufacture. For example, the rdease liner can serve 
as a carri^ for a pressure sen^ve adhesive transfer t^)e or a double-coated tape, 
both of which are tacky on both ades of the tape. The adhere tape on a release 
lin^ is typically supplied on a convohitdy wound roll, and then unwound and 
l a m i n a t e d to an article or substrate. The release liner is Really left in place n^e 

IS the article is converted, packaged, and shipped to ultimate users^ and in many 
instances is left in place until the article is bonded to and adhered to another 
substrate with the pressure-senativeadhe^. Release liners are used for one or 
more of a number of piirposes^ including, for exanq)le, prevoiting contamination of 
the adhesive l^er, fiidUtating handling of the adheave-coated article (e.g., by 

20 providing support thereto as wdl as covering the adhesive), identifying the artides 
to vAAdtL ibsy are ^lied, etc. 

The type of adhesive is typically matched to the type of rdease liner. 
For exsanplty state-of-the-art rdease liners for acrylic pressure-sen^tive tapes are 
poly^hylene or polypropylene fihns. These fihns have been successfidly used for 

25 acrylic pressure-sensitive adhesives for many years because they do not require a 
separate coating (e.g.alicones) to provide a release sur&ce. Silicone-coated 
polyester release liners are also well-known in the art. 

Conventional polyolefin-based or pofyester release liners that 
fimcticHi well at amUent tenqmatures are, however, oftenunsuitablefor use in 

30 mamifacturing processes tiiat involve heating and cooling a substrate after 
q)pIicationofan adhesive tape but before removal ofthe release liner. For 
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example, during the patntmg process^ painted thennoplastic automolrile parts are 
tylrically e>q)osed to temperatures of about 2S0T (12VC) or lugher for extended 
poiodsoftime to cure the paint and then cooled. It is often desirable to appty an 
adhesive tape vntik a release liner to an unpmnted substrate, paint the substrate and 
S cure the paint at high temperature, then remove the release hner after cooling. 
Pofyeth>d»e rdease liners, however, cannot withstand high temperatures used in 
paint curing ovens and can melt, shrink or buckle during procedures that involve 
heating and cooling. Silicone-coated polyesto* liners can withstand high 
temperatures, but are also unsuitable for applications that involve thermal cyding 
10 because th^ do not expand and contract at the same rate as thermoplastic 

polyolefin substrates whra heated and cooled, and the polyester Imo^ tend to pull 
away from the ends of the adhesive t2q>e upon heating or buckle upon subsequent 
cooling. 

What is needed in the industry is a rdease liner for pressure sensitive 
1 S adhesives, particulariy for aacy&c foam tapes, that is suitable for use in 
m a nufa c tu ring applications that involve heating and cooling of a substrate. 

Summary of the Invention 
The preset^ invention provides a rdease liner for pressure sen^tive 

20 adheshfes artides such as sin^e- or double-sided t^pes, fihns, labds^aiidA^ 
The rdease liner of the present invention conq)rises a thermoplastic dastomeric 
olefin(TEO). TEOinq>artsthermalstability tothelinersothatit isnotlikdyto 
agmficantly decompose or mdt i^en exposed to devated tempo^tures during 
m a nufa cturing and processing of a typical substrate to which it is applied. The use 

25 ofTEO in the rdease Imer also decreases the likdihood that the 1^ 

away significantly from the adheave upon heating, or significantly buckle upon 
cooling. The rdease liner of the preset invention is thus especially suitable for, 
ahhmgh not limited to, use in manufacturixig processes conducted at devated 
tenqmaturesy particularly Aose that invohre heating to tenq)eratures, sudi as 

30 exposure to tanperatures of about 90**C to about 150^C for periods of up to one- 
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half hour or one hour or more» foUowed by cooling to room temperature Oe., about 
20^C to about 25X). 

Preferably the release liner is a fihn, i.e. a ^eet mflt^fli^ having at 
least one release surfiu:e comprmig a rdease mat^ial such as a dlicone, 
5 pofyethylene, fiuorocaibon, polyprop^ene or a combination (e.g., a mixture) 

thereof The rdease sur&ce can be provided as an integral part of the release liner, 
or, alternatively, in the form of a separate release layer or coating. The release 
sur&ce inq>arts to the release lino* the sur&ce adhesion and rdease characteristics 
desired in view ofthe adhesive to which the liner is to be applied. It also fimctions 
10 to create a coherent sur&ce to whidi the pressure-sen^tive adhesive can be 
humnated. 

AprefOTed embodiment ofthe release Im^ conq[)rises (1) a TEO 
core and (n) a rdease layo- or coating compiiang a rdease material conq)ri^ng a 
polyethylene, polyprop^en^ fluorocarbon, alicone or a combination (e.g., a 

15 mixture) thereof. The rdease layer or coating provides the rdease sur&ce that 
contacts the adhesive. TheTEOcoremaybeconq)osedexdusivdy ofaTEO^or 
m^ be ablend of TEO and one or more other materials such as polyeth^ene. 

In another prrferred embodiment, the rdease lin^ comprises a 
nuxture, preferably a blend, of TEO and at least one other material, prefaiibly a 

20 rdease material such as poly^^ene or alicone, in proportions so as to provide the 
rdease sur&ce as an int^ral part of the rdease liner, a separate rdease coating or 
l^er is not induded. 

The present rdease liner is preferably tear*reastant Itpr^rably 
esdulnts a low rdease value from acr^e-based adhe^ves, as described bdow, and 

25 has hi^ cross web strength. A nidc or tear in the rdease finer ofthe present 

invention typically will not propagate like a tear in a polyethlyene or polypropylene 
finer. When present, the rdease coating further reduces stress on the rdease finer 
during removal from the adhesive. 

Also provided by the invention is a method for making a rdease finer 

30 for use with an adhesive ^pUed to a substrate during a heating and cooling cyde. 
The method involves &shioning a rdease finer from a material that exhibits thermal 
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expansion and contraction properties dmilar to those observed for the intended 
substrate. For example, the coeffidents of thermal expansion and contraction of the 
substrate can be mea^ired, and an extrudable material exhibiting ^milar thermal 
coeffidratscanbesdectedor&bricated. A film compridng the selected material is 
5 extruded, and at least <Mie rdease sur&ce is provided on the fihn for release of the 
fifanfinom the adhesive. The extruded fihn is thermally stable under the 
mamrfactuiing or processing conditions (e.g. » a thermal cyde mvolving exposure to 
an devated temperature fix a defined period of tune) to wiudi the intended 
substnite (after ^pficationofthe adhesive vvith liner) wffl Pr^srably, 

10 the mtended substrate comprises a TEO» and the rdease liner is also fi)rBaulated 
fixnn a TEO, preferably an extrusion grade of the same TEO. In a particularly 
preferred embodiment of the method of the invention, the intraded substrate is an 
automobile body part compiisng TEO. 

The present invention fiirther provides a method for u^ng a rdease 

15 linor during heating and cooling of an intended substrate. A rdease liner is adhered 
to a pressure sen^tive adhesive, then qiplied to a substrate. The substrate is 
e9qx)sed to elevated tempa:atures for a period of time, then returned to room 
temperature. The rdease liner does not significantly buckle or substantially shrink 
away finom the pressure-sensitive adhedve during the beating or cooling processes^ 

20 and preferably remains coextensive with the pr^sure-sensitive adhesive after bdiig 
returned to room tenq)entture. 

Detailed Pescrrotion of Prrferred Embodiments 

Prefiared rdease finers of the invention take the form of a fihn fte., 
a sheet material) conq>rising a thermoplastic dastomeric olefin (TEO). As used 

25 herein, the terms rdease liner, liner, rdease film and rdease sheet are 

interdiangeable. Thomoplastic dastomeric ol^ns (TEOs), also referred to in the 
art as thermoplastic polyolefins (TPOs), are a class of materials which are both 
thermoplastic and dastic in nature. TEOistypicaQy a blend of a nibbeiy material, 
sudi as^ for exanq)le, an ethylene propylene rubber (sudi as etfa^ene-prop^ene 

30 moncmier [EPM] or ett^lene-propylme-dime^monomer [EPDM]), a nitrile rubber, 
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or a styrefie butadiene rubber, with a thermoplastic (such as polyprop^ene, 
polyethylene^ or polyvmyl diloride), and is o&m compounded with a variety of 
additives and fillers^ such as carbon black, plastidz^ antidegradants, fillers, and 
the like. TEO is commoxaally available typically as a blend of polypropylene and 
S EPDM. Aiteroativdy,theTEOcanbefonnedbycopolymerizingathermopla^ 
for exaxople polypropylene, with a rubbeiy material^ such as ethylene-propylene 
rubber. The rubbery material can be either vdcanized or not vulcanized. 

The rdative proportion of thermoplastic, preferably polyprop^ene, 
to ruU)eiy material in a TEO can range firom about 15% by weight thermoplastic to 

10 about 85% thermoplasdc, and about 85% rubbery material to about 15% rubbery 
material, req)ectively. The higher the amount ofthermoplastic, the more brittle and 
the more like a thermoplastic the TEO is. A Ugher amount of rubbery material will 
make the TEO doser to rubbo- in characteristics. TEOs are formulated to produce 
the dedred end-use diaractaistics. Accordmgly, the various TEOs usefiil for liners 

15 in the practice of the invration are sdected so as to provide the release liner with 
e9q)anaon and contraction diaracteristics that match or approximate those of the 
substrate, preferably a TEO substrate, to which it will be adhered. 

Pref^ably, the TEO used in the release lino* comprises fix>m about 
30% to about 70% by weight thermoplastic^ and about 70% to about 3 0% rubb«y 

20 material. More preferably, the TEO conq^rises fiom about 40% to about 60% 1^ 
weig}it thermoplastic;, and about 60% to about 40% by weig^ nibbefy materiaL 
Particulaiiy preferred because of its commercial availability is a TEO conqmsmg 
polyprc^ene and etfa^ene propylene rubber. The preferred ranges of 
tiiermoplastic to rubbery material are particdarfy smtable for liners used to protect 

25 pressure-sensitive adhe^ve tapes on TEO substrates sudi as those used in many 
current autcHnotive body side moldings. 

In addition to pro>dding the release liner with increased lability at 
devated temperatures and an improved ability to expand and contract upon heating 
and contract in concert with its intended substrate^ TEO as a component of the liner 

30 can also tnqpart tear resistance without the use of a woven (fiber) or nonwoven 

reinforcing layer. TUs is advantageous because the use ofother layers can lunit the 
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amount of dasdcity and flexibility of the liner, and tha'd>y limit the uses of the 
pressure-sensitive adhe^ve artide. 

TEOs useful in the practice of the invention include commercially 
available TEOs sudi as those available under the DEXFLEX trade name from D & 
S S Plastics Intl. (Auburn Hills. MQ, those under the ALCRYN trade name available 
frcHn DuPont Co. (Wihnington, DEX those under the MULT-FLEX trade name 
8vaiIaUefrom&Ailtibase(Coidey,OH), and those undo: the POLYTROPE TP? 
trade name avaUable from A. Sduihnan (Akron, OH). The grade of TEO is 
sdected for the type of processing that wiU be used to make the rdease line^^ 

10 preferably an extrudon grad^ such as Dexflex SB-814 available from D & S 
HasticsIntL Cbmmerctalfy available TEOs may inchide other additives s^ 
processing aids» plastidzers^ and the like. 

The release liner of the invention can be made by processes that are 
conmierctally known, and available. These processes include blown film extru^on 

15 or coextru^on for films having multiple layers and sheet extruaon or coextrusion. 
The fihns can be made in thidcnesses of about O.OOOS inch to about 0.010 inch, and 
preferably in thicknesses of about 0.001 inch to about 0.008 inch. Generally, 
thinno- fihns are desired for cost considerations, but it may be necessary to use 
thidcer films to obtain certain properties such as tear resistance, tensile strength, and 

20 the like. 

Various additives may be blended into the TEO rean prior to 
extrusion, or th^ms^ be added du-ectly to the extructer. The additives are inchided 
m typical amounts fi>r the purpc^ for which they are intended, and indude fillers^ 
oolc»ants (e.g., dyes or {Mgments), slip agents, anti-bloddng agents^ procesang aids; 
25 andtheCke. 

Anti-blocking agents are particularly usefiil for outer layers of 
polyrthylene to prevoit ^ckuig or blocking between lay^s of polyethylene when 
the extruded film is wound onto a roll. Usefiil materials indude diatomaceous earth 
either by itself or prdarably in a low den^ty polyeth^ene binder. Antiblocking 
30 agents are typically induded in amounts of fi-om about 1% to about 20% by weight 
of the polyethylene resin, and preferably in amounts of firom about 3% to about 8%. 

6 
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Polyethylenes are useful as processing aids to enhance the extru^on 
and fihn flatness of TEO resins. They can optionally be blended with the TEO to 
afifect the rdease characteristics of the film. Any type of polyethylene may be used, 
and low density polyethylene and linear low density polyeth^ene are preferred. The 
5 polyethylenes can be used in amounts fiom about 1% to 99% by weight, and is 
prefefably used in amounts of about 15% or greater. 

Colorants (e.g. , dyes or pigments) are usefiil as additives and are 
tyjricaliy used in amounts of about 0.1% to about 5% by wdght of the film 
compo^on, and preferably fix)m about 0.3% to about 3%. 

10 In one embodiment of the rdease liner of the invention, the TEO is 

provided in a fihn core (referred to hoein as a TEO fihn core or simply TEO core) 
to iifdiidi a rdease coating or layer is or can be applied. The TEO core can be 
OKdudvdy TEO Onduding, optionally, additives, fillers, and the like), or, 
dtemativd/, can be a mixture or blend of TEO and one or more other polymers 

15 such as polyetfa^ene. In this embodimmt, it is not necessary that the polymer with 
vAnch the TEO is blended to form the TEO core be effective to impart the desired 
rdease properties to the film (although it may be), because the rdease surface is 
provided by the rdease coating or layer. Preferably, the TEO core comprises fix>m 
about 5% by wdght to about 1 00% by wdght TEO, and more preferably from 

20 about 10% to about 100% TEO. The sdection of the relative amounts of TEO and 
other polymer is detennined by the end prop^es needed for the rdease 
tensile strength, tear resistance, etc. The rdease coating (described m more detail 
bdow) is or can be qiplied to one or both sides of the TEO film core, depending 
upon tiie intended use and the rdease characteristics desired. Typically, the rdease 

25 coating fi>r this embodimrat is in the fjrm of a layer that constitutes about 7% to 
about 15% of the total thickness of the rdease liner. Where the adhesive is present 
on a substrate, the TEO core and the rdease coating are substantiaUy co-extensive 
throughout at least that portion of the liner whidi is contacted to the adhesive- 
coated portion of the substrate. 

30 In a second embodiment, the rdease liner of the invention iiirther 

com{»ises a rdease material such as a polyetl^ene, polypropylene, fluorocarix>n. 
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silicone or combinations (e.g., a mixture) thereof, in such proportion so as to 
provide the release sur&ce as an integral part of the release liner. This is preferably 
achieved by mbdng, preferably by blendmg, a TEO with at least one oth^ material 
selected to impart the de^red release properties to the TEO blend whm formed into 
S a fihn; commercially available TEO typically does not itself provide a suitable 
idease because it adheres too stroi^ to the adhere. However, a TEO can be 
fimnulated, e.g.» by vaiying the amount of fhennoplastic such as pc^yetfa^ene or 
polypropylene so as to provide an integral rdease sur&ce without the need for 
blendii^ with another rdease material. Hi this embodimoit of the invendon^ 

1 b indusion of a separate sur&ce rdease coating or layer is optional. 

Suitable materials with vMdi TEO can be mxed to integrate the 
deared rdease properties into the rdease Uner of the second embodiment tndude 
polymers sudi as polyolefins, preferably polyettqrlenes and polypropylmes, and 
copolymers of etl^lene such as ethylene vii^l acetate. PrefOTbly, the TEO is mbced 

IS with polyeti^lme. For a rdease liner of the second embodiment that is particularly 
us^ with acrylic adhedves, a polyethylwie is blended with TEO in rdative 
amounts of about 95% to about 50% by wdght polyethylene and about 5% to 
about 50% by wdght TEO, more preferably about 90 % to about 60% by wdght 
poly^fa^oieand 10%to40%by wdghtTEO. The preferred blends of TEO and 

20 pdyrtl^lene provide accqitable rdease properties fiom acryOc adhesives without a 
sq>arate rdease coating. As the percentage ofTEOmcreases, and the percentage 
of pdyetbyleoe deoneases^ the pressure-sensitive adhesive adheres more ti^itly to 
the liner and removal oftheHnerbecraies more difiBcult This is particularly true if 
the adhesive and liner are heated at an devated tenq>erature because heat tends to 

25 promote an increase in adhesion of pressure-sen^tive adhe^ves to liners. 

Usefiil polyethylenes for both the first and second embodimoits 
indude high den^ty polyeth^enes having a typical den^ around 0.96 g/cc 
(grams/cubic centimeter), medmm dainty polyethylenes having a typical density of 
abcnit 0.93 g/cc to about 0.94 g/cc, low density polyethylenes having den^ties of 

30 about 0.90 g/cc to about 0.92 g/cc, linear low dmaty polyediylenes» and very low 
density polyethylenes having densities bdow about 0.90 g/cc. In general, the hi^ier 

8 
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the density, the higher the rdease force needed to remove the liner from a pressure- 
sensitive adhere. Lower density polyethylmes provide low^ release values. The 
selection of the material depwds upon the de^ed release properties. Polyethylenes 
of different drasities can be bl^ed together, or they can be blended with ethyiae 
5 co-polymers to provide the desired properties. For exan^)le, a blend of hi^ density 
poly^hylene with a low density polyethylene can be used to make a medium density 
pofyediyiene haimig intennediate rdease vahies b^ween hi^ and low density 
pofyethylenes. 

<:rAnothirilseM:polyetfa^ene: for-^ 

10 firstrand secoiid embodinients 
oc^io^dr of et^ie^ai^ 
at<]^:uang:a:naetaUo(»iepolymerizatiott^^ 
^ Kttime-lvlSBJDm^:!;^^^ 
deasity:ofl(^^am:about:0:90^cc5:pr<^^ 

15 preferablv; rless than about 0.88 g/cc: The c^ 

9^ght ^istnbixtioh^ d^ned by having a polydisp€»:^ty of about 1 to about 4, and 
pr^rably aboutlTS taabout 3.57 The polydispersity is defined as the ratio of the 
wd^t average molecular weight to the nimiber average molecular wdght. 
Additionally, the copolymers can be characterized by a composition distribution 

20 breadth index (referred to hereinafter as ""CDBF). The CDBI is deGned as the 
wd^ percent of the copolymer molecule having a co-monomer contrat withm 50 
percent 0.e., +/- 50%) of tfie median total molar co-monomer content. The CDBI 
and the method fi»r its d^ermination is described in U. S. Patent No. 5,206,075, 
incorporated herein by reference. The CDBI of siutable copolymers is pre&rably 

25 greater than 70% and more prrferab^ greater than 80%. Suitable copolymm are 
cornnierdally available from Exxon Chemical Co. under the EXACT tradename and 
from Dow Chraiical Co. under the ENGAGE trade name. 

Rdease coatings or layers applied to the TEO fihn core in the first 
embodiment preferably include a release material comprising a polyolefin, more 

30 preferably polyetfa^me or polypropyirae, that unparts the desired release 

characteristics to the liner. Other release materials that can be used as coatings or 
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outer layers with the first embodiment of the rdease liner include silicones^ e.g., 
polyaloxanes, epaxy silicones, as well as perfluoroethers, fluorocarbons, 
polyurethanes» and the like. Release materials are known and are described in 
various sources induding patent literature. For example, epoxy silicones are 
5 disdosed in U.S. Patent Nos. 4,822,687 (Kessd et al.), 5,217,805 (Kessd et al.), 
5,576,356 (Kessd et al.X 5,332,797 (Kessd, et aL); perfluoiopolyethers are 
disdosed in U.S. Patent No. 4,830, 910 O^'arson), fiuorocaibons in a polymer 
matrix are <fisdosed in U.S. Patent No. 5,1 10,667 (Galidc et al.) and various types 
of alicones are desmbed in U.S. Patent Nos. 2,588,367 (Dennett), 3,960,810 

10 (C3iandra et aL), 4,162,356 (Grenoble), 4,306,050 (Koerner et al.); British Patent 
No. 1,375,792 (Colquhoun et al.), and German Patent No. 2,736,499 
(Elodceniey^X each ofwUcfa is incorporated herdn by referraice. Comm^dally 
available rdease materials are available firom various suppliers such as (j^eral 
Electric Co. (Albai^, NY), Dow Commg under to SYL-OFF tradename, (Nfidland, 

15 MI), Wacher Chenwe (Gennany), and Th. Goldschniidt AC (Germaiqr). Coatings 
are commerdally available fiom Akrosil (Menasha, WI), and Daubert 
(Willowbrook, IL). 

Rdease materials can be applied to the TEO core as solvent or 
water-based coatings, sotventless coatings, hot mdt coatings^ or they can be co- 

20 extruded with the TEO core usmg conventional processes. Solvent and water- 
based coatings are typically app^ei to the TEO core by processes sudi as roll 
coating, knife coating, curtain coating, gravure coating, wound rod coating, and the 
fike. The solvent or water is then removed drying in an oven, arid the coating is 
optionally cured in the oven. Solventless coatu^ incfaide 100% solids 

25 ooiiqx>stdons such as silicones or q>oxy alicones which are coated onto the TEO by 
the same types of processes used for solvent coating, and then cured by exposure to 
uhraviol^ li^. Optional steps include priming the TEO before coating or surfece 
modification of the TEO such as with corona treatmmt. Hot melt coatings such as 
potyethylenes or perfluoroeth^ are 100% solids coatings which are heated and 

30 theniqiplied through a die or with a heated knife. Hot mdt coatings are preferably 
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^plied by co-extruding the rdease material with the TEO core in blown fihn or 
sheet esctruder for ease of coating and for process c&deDcy. 

The TEO core can be coated on one or both sides to provide a 
rdease liner of ibc first embodiment. The amount of release force, e.g., the force 
S required to remove the liner fit>m the adhesive* can range firomahnost zero to abo^ 
60 ounces per tndi width (ozTm). When the rdease force is on the higgler aid of the 
range;* Le., above about SO oz^ it is difficuk to start renK>vd of the 
to continue removal of the liner once a part of the liner has been removed fiom the 
adhesive. With high removal forces, the liner can tear or the adheave may be pulled 

10 aw^ fix>m the intended substrate causmg distortion or wrinlding of the adheave 
and adversdyaflfecting the adheave holding power. The lower end of the removal 
force range, e.g., less than about S oz^ is typically known as the ^'premium 
rdease" and these values are usually obtained with silicone coatings. At times, 
prmiium rdease may not be deared if the liner rdeases too easily and pops off of 

IS the adheave to e>q)ose the adheave to dirt and other contamination. Rdease values 
of about IS to about 45 ozfm are suitable for most applications so that the liner 
adheres well enough to the adheave to avoid popping off vAale remaining easily 
removable. 

The rdease sur&ce of the rdease liner of the invration tfms 
20 preferabfy exhibits a rdease vahie of less about 60 oz.^ndi, more preferably less 
than about 45 02:. Anch, most preferably less than about 30 oz.^nch, as measured in 
the Rdease Force Test Method described bdow. Where the rdease materid 
oonqmses a silicone, the rdease vdue of the rdease sur&oe of the liner is preferably 
less than about 10 oz.Anch, more preferably less than alxHit 5 oz^ndt 
25 When both sides are coated, the coatings on each side may be the 

same or they may be different to provide a differential release. For diff^ential 
rdease, the rdease liner will have a high^ rdease force on one side than the other. 
For example, one ade of a rdease liner may be coated with a silicone rdease 
material having a rdease force fix>m a pressure sensitive adhesive of 10 ounces/indi 
30 (o^) and the other side may have a alicone rdease material having a rdease force 
of20oz/in. This ensures that the adhesive will adhere more tightly to one ade of 
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the liner than the othor so that wfam a roll of tape is unwound, the adhesive 
consistently stays on the same ^de of the release liner. 

The lin^ of the inv^on is usefiil for any type of pressure-sen^tive 
adhe^ve used in the industry. This indudes pressure-sen^ve adheres based on 
5 aarylate or acrylics, polyesters, Scones, blodc copolymers, etl^ene vii^ acetate, 
and the like. The selection of the release sur&ce win depend upon the type of 
pressure-sensitive adhe^ to wUch it is adhered For example, release surfiu:e8 of 
pofyetlqrlene, polypropylene; perfiuoroethers, and alicone are usefid with acryiate 
pressure-senative adhesives, and perfiuoroethers are useful for silicone pressure- 

10 sensitive adhesives. 

Usefid pressure sensitive adheaves in the practice of this invention 
tnchide aci^c adhesives, natural rubber adhesives, tackified block copolymer 
adhesives, polyvinyl acetate adhesives, etlqdene vinyl acetate adhe^ves, silicone 
adbeaves, polyurethane adhesives, thennosettable pressure-sensitive adhedves 

15 sudi as epoxy aerate or epo^ polyester pressure-sen^tive adhedves, and the like. 
These types of pressure-sensitive adhesives are known in the art and are described 
in the Handbook of Pr^sure Sensitive Adhesive Technology. Satas (Donatas), 
1989, 2^ edition. Van Nostrand Rdnhold , as well as the patent literature. The 
pressure sensitive adhesives mi^ also include additives sudi as cross^inking agents, 

20 fillers, gases, blowiiig agents, ^lass or polymeric micro^heres, alica, caldum 
carbonate fibers, surfactants, and the like. The additives are inchided in amounts 
su£Scieiit to effect the desired properties. 

The release finer of the invention is preferably used with a heat- 
stable; pressure-sensitive, adheave. Heat stable, pressure-sen^tiveadhedves 

25 incfaide acrj^ate pressure-sraative adhe^ves sudi as, for example those described in 
Re 24906 (Ulrich), 4,181,752 (Martens et al.), 4,818,610 (Zimmerman et al.) and 
aUcone pressure-senritive adhesives. The adhesives can be prepared by any of the 
known m^ods induding emulsion polymerization, solvent polymerization, e-beam 
pdymerization, ultraviolet light polym^ization, and the like. Typically, acryiate 

30 adhesives are homopolymers and copofymers of monofimctional imsaturated acrylic 
or methacrylic add ester monomers of nonrterdary alcohols having fix>m about 1 to 
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about 20 carbon atoms» and preferably from about 4 to about 12 carbon atoms. A 
co-monomer may optionally be included to improve the cohesive strength of the 
adhesive. Such rdnfordng co-monomers useful in making the copolymers typically 
have a higher homopolymer glass tran^tion temperature than the glass transition 
S tempeiBtureofthe acrylic add ester homopolymer. 

Suitable acr^c add ester monomers indude 2-etl^ex^ acr^e; 
isooc^ acc^e, isonoi^ aoylate, n-butyl aoylate, dec^ acfylate» dodecyl 
acrylate; octadecyl aa^e» and mixtures thereof Preferred monomers indude 
isooc^ acrylate^ n-butyl aciylate, and mbctures thereof 

10 Usefiilrdnfordns co-monomers include acrylic add, methacrylic 

add, itaconic add» aciylamide, substituted acr^amides, N-vii^l pyrrolidone;, N- 
vinyl caprolactam,isobornyl.acrylate» and (^clohexjdaoylat^^ Pr^rred co- 
monomers indude aoyOc add, N-vinyl caprolactam, and isobomyl acrylate. 

In a typical process to make pressure sensitive adhedve transfer 

IS t2y)e% an adhesive conq)o^tion is coated onto a rdease Imer. The adheave is then 
cured to form a gelled fihn on the liner, and the rdease liner with the adhesive is 
rolled up into a large roll Alternatively, the adhe^ve may be coated and cured on 
one liner, and then transferred onto a different liner before converting. The 
adhedve coated shert is then converted into narrow rolls by slitting the large roll 

20 and wmdii^ the narrow width tape onto cores for custonier use. The linersofihe 
invention can also be used vnOx foam tapes such as 5605 and 5344 Acr^c Foam 
Tapes available from NGnnesota Mining ft Manufacturing Co. (St. Paul, MN), as 
wdl as double coated tapes. 

The rdease Imer of the invention is preferably thermally stable (Le., 

25 stable to heat), that is, it retains structural integrity inso&r as it will not mdt or 
deconq)ose significantly at devated t^p^atures used in the manu&cturing or 
processing of an intended substrate. A prefmed rdease liner retains structural 
int^^ when e9q)osed to temperatures of about 90*^0, more pref^ably about 
I20^C, most preferably about ISO^C, for a period of about 20 minutes^ more 

30 pr^esnbly for a period of about one-half hour, most preferably for a period of about 
one hour. 
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The release liner of the invration preferably exhibits substantially no 
dirinking or buckling when brought to room temperature after being exposed to an 
devated tempa-ature for an extended period of time. A preferred liner exhibits 
substantially no shrinking or buckling when brought to room temperature 0.e.> 
S about 20-2S^C) after being exposed to a temperature of about 90^C, more 

preferably about 120''C, most preferably about for a period of about one- 
half hour, more preferably about one hour. Shrinking and buckling can be avoided 
by sdecdng a release liner having thermal e?q)ansion and contracdon coefiBdents 
subs t a n tially similar to those of the intended substrate. The coeffidents of thermal 
10 expansion and contraction of the rdease liner are preferably within at least about 
10% of the thermal expan^on and contraction coefiBdents of the intended substrate 
or artide to wludi an adhesive film compri^g the liner is applied. 

c Although prefenred embodiments of the release Im 
are thermaDy^stabt^tear-resistant,^and/6 
15 buctding wh^brought to 

temperature for aniOrtendM pOTod of ti^ 
inventioh~is TOt to be unnecessa^ 
rwith a pressure seiisitiye:adhest^^^ 
-tfie^soope^f t^^^^^ 

20 

The following non-fimiting exanq[)les forther illustrate the present 
mveotion. Unless otherwise mdicated, the following test procedures were used in 
theexamples. The particular materials and amounts thereof redted in these 
examples^ as wdl as other concfitions and details, are to be interpreted to apply 
25 broadly in the art and should not be construed to unduly restria or limit the 
invention in any way. 
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TEST METHODS 

Release Force 

Samples are prepared by laminating the release side or sur&ce of the 
S limr to the adhesive side of a pressure-sensitive adheave tape (S344 Acrylic Foam 
Tape N&mesota Mining & Mami&cturiqg Co.» St Paul, MN) uang a hand toller to 
eQminateairpoGtets. The other side ofthe tape is protected whh a standard 
pcdyedliylenerdease liner. Strips measuring 2.54 cm wide by 17.8 cm long are cut 
and then aged for 3 days at room temp^ature (about lO-lS^'Q and tested, or aged 
1 0 at 70X for 7 days and te^. To test, the standard polyethylene liner is removed 
and the adhesive tape is laminated to the bed of an IMASS Adhesion Tester (Imass 
Inc. Hmgham, MA). The liner is then pulled away from the adhere at a 180 
degree an^e and a speed of 30 cm/minute. The force required to remove the liner 
is reported in ounces/inch (pzfm). 

15 

TeyR^stanpe 

A 5.08 cm by 1 5.24 cm sample ofthe lin^ is cut with the 5.08 cm 
dhnension being the nunor axis and the 15.24 dunension being the mqor axis. The 
ma jor axis is the test direction (downweb or crosswd)). A 1.9 cm notch is cut from 

20 one edge at the middle of tiie minor a»s and parallel to the mty or axis of the 
sample. The sample is placed m an INSTRONTensfle Tester (InstronCor^^ 
Canton, MA) having a 2.54 cm jaw separation such that the notch is positioned m 
line with the jaws. Thejaws are separated at a q>eedofl9.7 cm per nunute and tte 
average force reqimed to tear the sample is recorded. Samples are run in both the 

25 downweb direction and the (TOssweb directioa The test results are recorded in 
pounds. 

F^^tij^nn ^nH Contraction on a TEO Substrate 

The substrate used in this exanq>le is an inj ection mcdded 
30 thermoplastic polyolefin (DEXFLEX 777, D & S Plastics Intl. , Auburn Hills, Ml) 
bo(fy side molding obtained from Lexamar(BoyneQty, MI). The molding is about 
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4 feet in laigtlt The rdease liner is laminated to an adhesive tape (S344 Aoylic 
Foam Tape), and a 32 inch long strip of adhesive tape with the release liner is 
applied to the molding. The molding is then heated at HP^'C for 30 minutes, and 
thm cooled to room temperature. The liner is examined for wrinkling or buckling, 
5 and ixdiether or not the liner has shnink and left exposed adhesh^ at ^ 
tape. 

EXAMPLE 1 

A fifan was prq>ared by extruding a blend of 85 parts of TEO 

10 (thennoplasdc dastomeric olefin) and IS parts of LLDPE (linear low densiiy 

potyett^leneX and about 1 part of a red pigment (PM4S32 available from Techmer, 
Clinton, TN) to a tbidaiess of 0.1S3 mm thick using a blown iBhn extruder. The 
TEO was a thermoplastic polyolefin having fillers and constitutmg a SO/SO blend of 
polypropylene and EPDM (^fa^ene propylene dime monomer). It was obtained as 

15 DEXFLEX SB-814 fix)m D&S Plastics Intl. (now Solvay En^eered Plastics, 
Auburn Hills, MI). The LLDPE was a linear low density polyethylene available as 
ESCORENE LDI 17.85 fit>m Exxon Chemical Co. (Houston, TX). The blown 
fihn extruder was run to achieve su£Sdentfy high melt flow tempanalures to provide 
a uniform flat fihn. Extruder tenq)erHtures ranged from about I TT^C to about 

20 20S^C. The film was then coated on each side with ultraviolet cured salicooe 

compositions available fix>mAkn>sfl to make a release liner. Specifically^ one side 
of the composite was coated with H2C (Akroal), which has a low rdease vatue^ 
and the other side was coated whfa IDB ( Akrosfl), which has a iugher release vahie. 
The rdease liner was tested fisr rdease force on the H3B ade. The release force 

25 after 3 days at room traq>erature (about 20-25X) was 0.96 oz/inch, and after 7 
di^ at 70^C, the rdease force was 2.3 ozAnch. The liner was tested for e9q>an^on 
and contraction on a TEO substrate as described in the Test Methods above. It did 
not exhibit any visible shrinkage or wrinkling. 
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EXAMPLE2 

A 0. 1 S3 mm thick film composite was prepared by co^ctruding 
0.127 mm of TEO (DEXFLEX SB-814) having about 1% red pigment (PM4532) 
as a core. 0.013 mm of LDPE (low den^ty polyethylene) on one suilace of the 
5 TEO, and 0.013 mm of MDPE (medium density polyethjiene) on the other suifiice 
oftheTEO^onablownfilmextnidar. The low density polyethylene had a denaty 
of 0.92 g/cc and was obtained under the tradname PETROTHENE NA3S3 firom 
Quantum Obemical Corp (Cincinnati, OH). The medium den^ polyethylene had a 
density of about 0.93 g/cc and was a blend of 33 parts by weight LDPE 

10 (PETROTHENE NA353) and 67 parts high den^ polyetfa^ene having a density 
of 0.96 g/cc. It was obtamed under the tradename PETROTHENE LT6180 jfrom 
(Quantum Chemical Corp. The medium and low density polyethylenes provided 
differential ideasesurfiu:es for an aoylate pressure-sensitive adhe^ve. The release 
Uner was tested for tear strength. The finer had a machine direction tear strength of 

15 0.5 pounds and a cross direction tear strwigth of 4,9 pounds. The lino- was tested 
for expansion and contraction on a TEO substrate as desoibed in the Test Methods 
above. It did not exhibit any visible shrinkage or wrinkling. 

EXAMPLES 3^ 

20 A rdease finer was prepared by blending TEO (DEXFLEX SB-814X 

with varying amounts of a low density pofyetl^lene as shown in Table 1, and 
forming a 0.153 nmitU(&fi3muang a blown fikn extruder. The TEO was colored 
with a carix>n blac^ pigment. The polyethylene was DOWLEX 
finear low dmsity polyethylene having a density of 0.92 g/cc and anarrow 

25 molecular weight distribution. The Unca^ were tested for release force as described 
above excq>t that the samples were aged in an oven at 12IX for 30 minutes and 
cooled to room traipo^re before testing. The release values are shown in table 
L The data show that in the preforred ranges of TEO and polyethylene (Examples 
5 and 6), accq>table rdease values (i.e., imder about 40 oz^ch) are obtained. All 

30 of the finers were tested for e9q[)ansion and contraction on a TEO substrate usmg the 
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Test Method desoibed above. None of them exhibited any visible shrinkage or 
wrinkling. 



Table! 


-TEO/LDPEB 


ends 


Example 


Parts TEO 


Parts LDPE 


Release Force ozfm 


3 


80 


20 


55.4 


4 


60 


40 


65.2 


5 


20 


80 


39.4 


6 


10 


90 


29.1 



5 The complete disdosure of all patents, patent docum^its, and 

publications dted hmin are incorporated by reference. The foregoing detailed 
description and ejcamples have been givra for clarity of understancHng only. No 
unnecessary limitations are to be understood therefironL The invention is not 
limited to the exact details shown and described, for variations obvious to one 
10 skilled in the art will be included within the invention defined by the claims. 
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What is claimed is: 

L A release lin^ for use with a pressure sensitive adhesive, said release liner 
compriang a film comprising a thermoplastic elastomeric olefin (TEO). 

2. The release liner of claim 1 ii^erein the TEO conq>rises at least one of 
polypropylene and an ethylene propylene rubber. 

3. The release liner of claim I ha^ong two m^or sut&ces» wfaerdn at least one 
of the two major sur&ces is a rdease sui&ce comprising silicone, polyeth^ene, 
polypropylene, fluorocarbon, or a combination thereof 

4. The release liner of claim 3, wherdn said release sur&ce is formed by a 
rdease coating comprismg silicone, pofyeth^ene, polypropylene, fiuorocaibon, or a 
mixture thereof to provide a release surface. 

5. The release liner of daim 1 comprising the TEO and at least one other 
material, wherein the percentage of TEO is at least about S% by wdght. 

6. The release liner of S i^erein the percentage of TEO is at least about 
10% by weight 

7. The rdease liner of dahn S vrfierein the at least one other material con4>rises 
polyetl^Iene. 

8. The rdease liner of claim S wherdn the percentage of TEO is in the range of 
&om about 5% to about 50% by wdght. 

9. The rdease liner of daim 8 wherein the percentage of TEO is in the range of 
fix>m about 10% to about 40% by weight. 
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10. The release liner of daim 1 conq)rising a film compridng a mixture of about 
5% to about 50% thermoplastic dastomeric olefin (TEO) by weight, and about 
95% to about 50% by wdght of a polymer sdected fiom group consistiiig of 
polyeth^ene^ polyprop^oie, sificone, and nuxtures thereof 

11. The rdease liner of claim 1 applied to a pressure-sen^tive adhesive to form 
an adhesive article. 

12. An adheave artide conqnising a rdease liner applied to a pressure-sen^tive 
adhesive adhered to a substrate; wherein ssud rdease liner remains unwrinUed and 
coextensive with the adhesive at room teiiq)erature following exposure of the 
substrate to which the adhesive article is adhered to a tonperature of about 9QPC 
for a time period of about 20 minutes. 

13. The adhesive artide of claim 12 ^^rtierdn said rdease liner remains 
unwrinkled and coextensive with the adhesive at room temperature following 
exposure of the adhesive artide to a temperature of about 120''C for a time period 
of about 30 minutes. 

14. The adhesive artide of daim 13 wherdn said rdease finer lemams 
unwrinided and coextensive with the adhesive at room temperature following 
exposure of the adhesive artide to a tmperature of about 1 50^C for a time period 
(tf^about 30nuiiutes. 

15. The adhere artide of daim 12 wherdn said rdease liner remains 
unwrinkled and coextra^ve with the adhesdve at room tonperature following 
e?q>osure of the adhere artide to a temperature of about 120^C for a time period 
of about 60 minutes. 
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16. A method of making a rdease liner for use with a pressure-sensitive 
adhesive applied to a substrate, during a heating and cooling cyde, said method 
compriang: 

(a) extruding a film comprising a sdected material that exhibits thermal 
e9q)axision and contraction properties similar to those exhibited by the substrate; and 

(b) providmg at least one release surface on the fibn for release of the 
film finm the adhesive. 

17. The method of claim 16 wherdn the substrate comprises a thermoplastic 
elastomeric olefin (TEO). 

1 8. The method of dum 1 6 wherdn the sdected material comprises a 
thermoplastic elastomeric olefin (TEO). 

19. The method of daim 16 wherein the sdected material comprises 
polyethylene. 

20. A method for u^ng a rdease liner comprismg: 

(a) ^plying a rdease Imer backed pressure^sensitive adhesive to a substrata 

(b) heating said substrate having the pressure-sensitive adteave and rdease 
finer adhered thereto; and 

(c) cooling sdd substrate having the pressure-sensitive adhe^ve and rdease 
finer adhered thereto, such that the rdease Uner does not significantly buckle or 
substantial^ dirink away fix>m the pressure-senative adhesive. 
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